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La presente Invention a pour objet la reutilisation de d^chcts 
Ue fibres ou da granules do polyester et donne la posoibilite* de rdin- 
troduire ces dnchcto, sano trait ement prt5a3able, c • est-£i-dire aans pre- 
paration prealable, oonjointcmcn t avec do I'acide teri5phtalique et un 
5 glycol dans un proceoaua d • eoterif ication directe. 

Lore de l'utilisation da produit final de la polyestdrif ication 
de I'acide te>rfph tali que et du glycol obtenu par esterif ication directe, 
par trans-eaterif ication en passant* par le dimethyleeter, ou par co- 
condensation avec d'autree composants comme par exemple I'acide p-oxy- 
10 benzolque, on ne peut Writer la formation de d^cheta. 

Aucun processus de transformation! que ce soit le fllage a l'e- 
tat fondu, la formation de pellicules ou la formation de ma tie res plas- 
tiques, n f exclut pas l'obtention de dechets en quantit^o plus ou molna 
grandee. 

15 I* non utilisation ou la mise a I'ecart de tela dechets qui, 

chimiquenent, sont identiques a la matiere plastique d'erigine, n'est 
e>idemme:it pas admissible du point de vue economique. 11 f aut au con- 
traire Inclure ces de*chets, d'une fa^on quelconque , dans le processus 
de transformation avant 1 'utilisation finale. Ceoi a deja 6t6 pratique 
20 et est connu dans la litterature. 

Ainsi, le brevet suisse n° 407.085 decrit un procede* de traite- 
ment prdalable des dechets de polyester, caracteristf par le fait que 
les dlchets da terlphtalate de polyethylene sont d 'abord traites avec 
de la vapeur d'eau eurchauffee et sont ensuite d^polyxn^ris^s , avec un 

25 exces de methanol, en monomere d 'ester dim^thylique de I'acide te>£phta~ 
llque 9 ce monomere etant de nouveau utilise* 

Le brevet de la Republique Democratique Allemande n° 50.310 
demerit un proce*de* consiotant a degrader les d^chete de polyetter avec 
du glycol* Lea produit • ob tonus sont de nouveau utilises comme matiere 

30 de depart. 

Le brevet dee Etats-Unis d'Amerique n° 3.257.335 indique enfln 
un proce*d4 consiatant a depolymfSrlaer les dlchets de polyester par 
chauf fage avec du glycol ct a lee utlliser k nouveau. 

Les modes optfratoiree utlllaea dans ces proce*des n£cessitent 
35 beaucoup de main d'oeuvre et l'utilioation de produits supplement aires 
pour lsoler et purifior la matiere de depart re*cupeXe. Be ce fait, 11a 
sont couteux et labor leux. 

J5n outre, une addition dircctc do l'color muo forme do ddchots, 
40 par exemple au cours du proceeoua, par exemple loro de la trano-eote*ri- 
f ication du teHphtalate de dimethyle et du glycol, pnSoente des dif- 
ficult e*s car oette trans -est edification ne s'effectue sans difficult 4, 
en presence d'un oatalyeeur de t ran s-eet edification apeciflque, qu'en 
l 1 absence de toute trace d'eau, d 'humid it e* et de groupement carboxylique 
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libre. De ce f ait lc recycla/rn des dtfcieto prt'oente des d if ficultco, car 
on eut oblige" d'dlireiner toute humldit • et tout groupo carboxyle de ceo 
de*chets« 

La demand erects a a d<5couvort que con difficulty nc oo prrfnontont 
5 dad quund on rccyc3o con dlctiuLn dnno lc ntudc ciirncLurintf pur l'ootc*ri- 
flcution directe. Do toule facon cette outoVif ication directe conotituo 
un processus de condensation ou coura duquel de l'eau est libe're'e et, de 
plus, des groupements carboxyles ne genent pas au cours de ce processus* 
La pr^Bente invention a done pour objet un proedde' pour utiliser 
10 lee ddchets de polyester sous forme de fibres ou de granules, caract*- 
riee par le fait que ces d^chets sont introduits progressivement , sans 
traltement pr^alable , au cours de la polymer ieat ion , durant l*est^rif lo- 
cation directe de l'acide te*r£phtalique par le glycol et avant le 
faconnage industriel de la masse de polyester. 
15 L' invention sera mieux comprise a 1'aide de l f exemple non limi- 

tatif suivant. 

EXEMPLE 

On introduit, dans un recipient d •estdrif ication dquipe' d f une 
colonne de rectification, 375 Kg de glycol, 775 kg decide ter^phtali- 

20 que et 75 kg de dlchets de fibres ou de granules* On purge ensuite le 
recipient deux fois avec de I'azote et on chauffe le melange r^actionnel 
a 245°C sous une preesion de 4,5 atmospheres. Dons ces conditions- de 
reaction, les d^chets de polymere sont d£polyae>is£a par alooolyse et 
les groupements carboxyles presents sont este>ifi4s. Apres avoir ^limine* 

25 par distillation la majeure partie de l'eau provenant de la reaction, on 
defend avec precaution la pression et on ^limine par distillation la 
majeure partie du glycol en exces. Le produit d ■este'rif ication clalr 
obtenu est refouli a travers un filtre dans le recipient de polyconden- 
satlon et, apres addition d»un catalyoeur de poiycondeneation, on effeo- 

30 tue cette polycondensatlon a 280 # C et sous une pression de 0,5 mm Hg. 
Les fibres obtemies par filage & partir de ce polyester sont pratique- 
ment identiques a cslles obtemies par polycondensatlon et ne comportant 
pas ds d^chets. 

RESUME 

35 La presents invention a pour objet un proems' pour r4utilleer 

des d^chets de polyester sous forme de fibres ou de granules, caracte*- 
rise* par lef ait qu»on Introduit ces d^chets sans aucun traltement pr<£a- 
labia, ^progressivement au cours de la polymerisation, durant l'eetdrifi- 
cation directe de l'aoide trfrephtaliqus par le glycol et avant le facon- 

40 nags industriel de la masse de polyester* 
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The present invention has for object the reutilization of polyester 
fiber or granule waste and gives the possibility of reintroducing this waste, 
without preliminary treatment, that is, without preliminary preparation, 
together with terephthalic acid and a glycol, into a direct^est erif ication 
process. 

During the use of the final product of the polyesterif ication of terephthalic 
acid and glycol obtained by direct ester if ication, by trans-esterif ication by 
passing through the dimethyl ester, or by co-condensation with other components 
such as for example p-hydroxybenzoic acid, one can not avoid the formation 
of waste. 

Any process of transformation, whether it be spinning in the melted state, 
the formation of films or the formation of plastic materials, does not exclude 
the production of waste in more or less large amounts. 

The non-utilization or the discard of such wastes which, chemically, are 

identical with the original plastic material, is obviously not admissible from 

the economic point of view. On the contrary it is necessary to include these 

wastes, in some manner, in the transformation process before the final use. 

♦ 

This has already been practiced and is known in the literature. 

Thus, Swiss Patent No. 407,085 describes a process for preliminary treat- 
metn of polyester waste, characterized by the fact that the polyethylene 
terephthalate waste is first treated with superheated steam and then depolymer- 
ized, with an excess of methanol, to the dimethyl ester monomer of terephthalic 
acid, this monomer being used again. 

German Democratic Republic Patent No. 50,310 describes a process consisting 
of degrading polyester waste with glycol. The products obtained are used again 
as starting material. 

U.S. Patent No. 3,257,335 finally indicates a process consisting of 
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depolyraerizing the polyester waste by heating with glycol and using it again. 

The operating nodes used in these procedures require much labor and the 
use of supplementary products to isolate and purify the recovered starting 
material. For this reason, they are costly and laborious. 

In addition, a direct addition of the ester in the form of waste , for 
example during the process, for example during the trans-esterif ication of the 
dimethyl terephthalate and the glycol, presents difficulties because this 
trans-esterif ication is carried out without difficulty, in the presence of a 
specific trans-esterif ication catalyst, only in the absence of any trace of 
water, humidity and free carboxyl group. For this reason, the recycling of 
the waste presents difficulties, because one is obliged to eliminate any 
humidity and any carboxyl group from this waste. 

The applicant has discovered that these difficulties do not occur when 
this waste is recycled in the stage characterized by the direct esterif ica tion 
In any case this direct esterif ication constitutes a condensation process 
during which water is liberated and, in addition, carboxyl groups are not 
troublesome during this process. 

The present invention therefore has for object a process for using the 
polyester waste in the form of fibers or granules, characterized by the fact 
that this waste is introduced progressively, without preliminary treatment, 
in the course of the polymerization, during the direct esterif ication of the 
terephthalic acid by the glycol and before the industrial shaping of the 
polyester composition. 

The invention will be better understood with the aid of the following 
non-limitative example. 

EXAMPLE 

375 kg glycol, 775 kg terephthalic acid and 75 kg fiber or granule waste 
are introduced into an esterif ication container equipped with a rectification 
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column. Then the container is purged twice with nitrogen and the reaction 
mixture is heated to 245°C under a pressure of 4.5 atmospheres. Under these 
reaction conditions, the polymer waste is depolymerized by alcoholysis and the 
carboxyl groups present are esterified. After the major part of the water 
coming from the reaction has been eliminated by distillation, the pressure is 
relaxed with care and the major part of the excess glycol is eliminated by 
distillation. The clear esterif ication product obtained is sent through a 
filtrer into the polycondensation container and, after addition of a polycon- 
densation catalyst, this polycondensation is carried out at 280°C and under a 
pressure of 0.5 mm Hg. The fibers obtained by spinning from this polyester 
are practically identical to those obtained by polycondensation and containing 
no waste. 

SUMMARY 

The present invention has for object a process for re-using polyester 
waste in the form of fibers or granules, characterized by the fact that this 
waste is introduced, without any preliminary treatment, progressively in the 
course of the polymerization, during the direct esterif ication of the tere- 
phthalic acid by the glycol and before the industrial shaping of the polyester 
composition. 
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